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Surface versus Upper Layer

- Surface constitutes 0.3 inches
- Upper layer rangers from 0.3 inches to 6 inches deep

- Initial model results used 70% Surface and 30% Upper for litter and 30%
Surface and 70% Upper for Fertilizer

- Latter applications and manure were run varying from uniformly 90%
Surface / 10% Upper to 10% Surface / 90% Upper

- Following slides provide a comparison of output for the initial model run
and the lowest RMSE runs
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TP @ 630: 70% Surface 30% Upper Litter
& 30% Surface 70% Upper for Fertilizer

25000 T T T T T i T i
e (Ipneryed Flow st 07195430
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TP @ 630: 10% Surface 90% Upper
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TP @ 870: 70% Surface 30% Upper Litter
& 30% Surface 70% Upper for Fertilizer
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TP @ 870: 10% Surface 90% Upper
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TN @ 630: 70% Surface 30% Upper Litter
& 30% Surface 70% Upper for Fertilizer
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TN @ 630: 10% Surface 90% Upper
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TN @ 870: 70% Surface 30% Upper Litter
& 30% Surface 70% Upper for Fertilizer

40,000 1 T T T T T

NOILLVNINHSSIA Y04 LON LAVId

i ﬁmrm W'WWM J““M:ﬂ

& [
o R -
&
e
8 v, &
g L
=
- ’ é
.
" g
x4 i e S N
] _
o
8
L 8
.
1
. =
8 .
3 ==

ED_002032_00007557-00009



TN @ 870: 10% Surface 90% Upper
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Associated RMSEs
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Associated RMSEs Continued

Recommended 10 90 10 90 0.3349478 02431377

Initial 70 30 30 70 0.341391 0.288943

Recommended 10 90 10 90 1.0593543 12447984

NOILLVNINHSSIA Y04 LON LAVId

Initial 70 30 30 70 1.116893 1.358629
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Denitrification
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Methodolgy

KNXy denitrification rates were set based on literature denitrification rates
+ Initial rates were at the lowest possible values in HSPF for NO3

&

&

DO threshold for denitrification was varied from 5, 7, 8, and 9 mg/L
* DO threshold indicates when denitrification can start
* DO threshold is functioning as set calibration variable

&

Rate constants were adjusted from...

NOILLVNINHSSIA Y04 LON LAVId

o 0.040 0015 0.0010 5
- KTAMZ20/hr: Nitrification rate for NHs
0.050 0.050 0.0500 5
- KNO220/hr: Nitrification rate for NOz 0.050 0.050 o .
« KNO320/hr: Denitrification rate for NOs
- DENOXT: DO threshold for denitrification
0.040 0015 0.0010 8
0.050 0.050 0.0500 8
0.050 0.050 0.0500 9
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Adjusted Rates and
DO Threshold for 630
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Initial TN @ 630
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Adjust all denitrification rates

28,000

------ Observed Fiow 5 07195430

20,000 | e Dy Average Flow at RCHES0 * g
15,000 - 3
10,000 £ u ? E
5,000 [ l E

o }Li L Lo L T e e s )

LAVAd

10 H T T T H H H H
# - Observed Total M Concentration - llinols River at USGS 07195430
sl % Observed Tolal M Concertration - Hinols River at ARSS (AARCY 3
2 Diafly o Tolgl MO ion.at RCHE30
g+ 4
7+ 4

Taotal Nitrogen (mg/)

NUT-NITODENIT
HRE

NOLLVNINHSSIA 404 LON

A £:3 HTamz0 KNOZE20 TINIT KMGI20 TEDEN ENONT

koo % Vi Fhr S F T

100 6. 050 0.050 1.07 0. G500 1.04 5.

103 0.050 0.050 .07 0.0500 1.04 5.

. 102 0.050 0.050 1.407 0. 0500 1.04 5.

104 0. G50 0.050 1.07 €. 0500 1.04 5.

» 108 0.050 0.050 1.07 5. 0500 1.04 5.
110 0.050 0.050 1.07 0. 0500 1,04 5.

120 0.050 0.050 1.07 0. 0500 104 5.

f ; ; ; : : . f 130 ©.050 0. 050 1.07 ©. 0500 1.04 5.
140 0.050 0. 050 1.07 0. 0500 1.04 5.

2001 2002 2003 2004 2008 2008 2007 2008 2009 150 0,050 6.050 1.07 0.0500 104 5.
160 0. G50 0. 050 1.07 0. G500 1.04 5.

202 6. 050 0. 050 1.07 0. 0500 1.04 5.

204 0.050 0.050 1.07 9. 0500 i.04 5.

206 0. 050 0,050 1.07 6. G500 1.04 5.

208 0. 050 0,050 1.07 0. 0500 1.04 5.

712 0.050 0. 050 1.07 0. 0500 1.04 5.

214 ©.050 0. 050 1.07 0.0500 1.04 5.

216 5,050 6. 050 .07 0. 0500 1.04 5.

302 6,050 6. 050 1.07 0. 0500 1.04 5.

304 0.050 0. G50 1.07 6. 0500 1.04 5.

306 G.050 G. 050 1.07 0. 0500 1.04 5.

308 0.050 0.050 1.07 0.0500 1.04 5.

Es¥ ©. 050 0.050 1.07 ©. 0500 1.04 5.
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Rates & adjust DO threshold to 7

25,000 ; . T T T T T w
~~~~~~~~~ Opseryed Flow al 07185430
20,000 © e Digily Average Flow 4t RCHE30 3 D>
15,000 | 3 ljj
10,000 | , ¥
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o i . N L e bh WL e L b i U
10 T T 7 T T T T T

# - Observed Total B Concentration - liinols River at USGS 07195430
8 % Observed Total N Concentralion - Binois River at ARBS (AWRC)
Sirrutated Dailly Average Tolal N Conceniration st RUHEZ0

Taotal Nitrogen (mg/)

1 NUT-NITDEMIT
FEE QCHRES KT/W!'ZIO KNO;ZG TCRIT KNG%?Q T DENGXT
r r

wew g Loy

LLVNINHSSIA 404 LON

=
=]
=

-

100 0. 050 Q. 1.87 0 1. 7.

. 101 0. 050 0.050 1.07 0.0300 1. 7.

102 0. 050 0.050 1.07 0. 0500 1.6 7

® 104 0. 050 0. 050 1.07 0. 0500 L. 7.
108 0. (50 0.050 1.07 0. 0500 1.0 7.

i : I L L L i i 1i0 0. 030 0.050 1.07 0. 0500 1.04 7

1z0 0.050 0,050 107 0. 0500 1.04 7

2001 2002 2003 2004 2008 2008 2007 2008 2008 130 6. 650 0,050 167 0. 0500 i e 2
140 €. 050 0,050 1.07 0. 0300 1.04 7.

150 0. 050 0,050 1.47 0. 0500 1.04 7.

160 0.050 0.050 1.07 0. 0500 1.04 7.

22 0.050 0.050 1.07 0.0500 1.04 7.

204 0. 050 0.050 1.07 0. 0500 1.04 7.

206 0. 050 0.050 1.07 0. 0500 1.04 7.

208 0.050 0,050 1.07 . 0500 1.04 7.

212 0. 050 0,050 1.07 0. 0500 1.04 7

214 0. 050 0,050 1.07 0. 0500 1.04 I

216 0. 050 4,050 1.07 €. 0500 1.04 7.

S A oAEn A RER A A Aznn A -
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Only adjust DO threshold to 7.5

28,000
20,000 b
16,000 [

10,000 - hﬂi 4
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10 T 1 T T T T T T

pserved Flow at 07195430
aity Aversge Flow st ROHE0

Ed peerved Total M entration - iinols Fiver 3t USGS 07195430
s % Observed Totsl N Concentration - inois River a1 ARBY (AR
it Dhadly g Total b inn.at ROHB30

Taotal Nitrogen (mg/)

HUT-NITDENIT

whs GCHRES KTaM20 KNOZ20 TONIT KNO320 TCRER MOXT

4 L ERE g . K S Fh S mg/
100 0. 040 2.015 107 0. 0010 1.04 7.5

- 101 G040 15 1.07 G.00L0 1.04 7.5
102 0. 040 8,015 .07 0. 000 1.04 7.3

104 0. 040 3,015 1.07 ¢, 0010 1.04 7.5

A 4 4 4 S + : 4 108 0. 040 0,015 1.07 ¢, 0010 1.04 7.5

2001 2002 2003 2004 20086 2008 2007 2008 2008 110 0. 040 0.015 1.07 ©.0010 1.04 7.5
120 0. 040 G. 015 1.67 0. 0010 1.04 7.5

130 O, gad 8.013 1.07 8. 0010 1.04 7.5

140 . 040 O.015 1.97 0.6010 1.04 7.5

150 0. 040 0.015 1.07 0.0010 1.04 7.5

160 . 040 0,015 1.07 0.001L0 1.04 75

202 O, 04 $.015 1.07 0. 0010 1.04 7.5

204 0.040 0.015 1.07 0. 0010 1.04 7.5

206 0. G40 0.015 1.07 0. 0010 1,04 7.5

208 . 040 0.015 1.67 0. 0010 1.04 7.5

212 0. 040 0.01L5 1.07 ¢.0010 1.04 7.5

214 0. 040 0,013 1,07 G.0010 1.04 7.5

216 9,040 0.015 1,07 O.0010 1.04 7.5
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Rates & adjust DO threshold to 7.5

25000 T T T T T T T T
peersed Flow 8t 07195430
26,000 - . laily Average Flow st RCHE30 - u
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el A s
o i " ‘A il b LL b N SN T !
10 T T T H T H H
= {bserved Total M Concentration - finols River at USGS 07185430
s % Observed Total W Concentration - ingls River gt ARSY (AWRC) B
: e Diaily age Total NC ritrati ROHE30 4
8- 3
7+ .

NOILVNINHSSIA 404 LON

S & 4 3
E
E’ &
@ ¥
2 s 3
2 s
=
[
g aff .
e
&
3 HY
E AWt ﬁ
£
2} 4 -
KUT-NITDENIT
4L R BOHRES KTAM2G KNOZ20 TCHIT WHG320 TCOEN ENOHT
R g . % S Jhr fhr gl
kS 100 0. 050 0. 050 1.07 0. 0500 1.04 7.5
101 0. 650 3. Q50 1.47 0. 0500 1,04 7.5
102 0. 050 . 050 1.07 @, 0500 1.04 7.5
] . 4 L 4 . . . . 104 0. 050 0. 050 1.07 0.0500 1.04 7.5
2001 2002 2003 2004 2008 2008 2007 2008 2008 108 ©.050 0. 050 1.7 Q. 0500 1.04 7.5
110 0. 050 0. 050 1.07 0. 0300 1.04 7.5
120 Q. 050 0. 050 1.07 00500 1.04 7.5
130 4. 050 0. 050 1.07 0. 0500 1.04 7.3
140 0. 050 0. 050 1.07 0. 0500 1.04 7.5
150 G. 050 0,050 1.07 0. Q500 1.04 7.5
164G 2.050 0.050 1.47 0. 0500 1.04 7.3
202 0. 050 O, 050 1.07 . 0500 1.04 7.5
204 0.050 0. 050 1.07 0. 0500 1.04 7.5
206 0.050 0,050 1.4G7 G, 0500 1.04 7.5
208 0. 050 0, 050 1,07 0. 0500 1.04 7.5
212 0.050 0,050 1.07 0, 0500 1.04 7.5
214 0. 050 0. G50 1.07 0. 0500 1.04 7.5
216 4. 050 0. 050 1.07 0. 0500 1.04 7.5
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Rates & adjust DO threshold to 8

25000 v v T g T T T
~~~~~~~~~ Opseryed Flow 2t 07155430 w
20,000 - s [y Ayerage Flow at ROHE30 ! E >
15,000 -
10,000 - A = j
e i & l s
o 1! LIL skl nay [ e | LL. WM
106 T T T T T T T T Z
= - Observed Total b Concentration - Winals Riverat USGS 07195430 O
sl & Observed Total M Concentration - Hlinois River st ARES (AWRC) ] H
3 Dialty Total b iration at RCHEIN
8L 4 :j
7} =
E —
H o2
g ; N
o
z a =
- Y
5 * . z
= o
T p—]
L ik 5 ) % Z
R
&
el R >
| MUT-NITODENIT
wEE RCHRES KTAM20 KNOZ20 TORIT KNGI20 TCOEN ENOKT
| i WEE W . o Fi: 4 Shr Shr mg /3
“. 100 0,050 0.050 1.07  0.0500 s.06 = g,
101 3. 050 8. 050 1.07 0. 0560 1.04 8.
Y 102 . 050 0,050 1.07 8. 0500 1.04 8.
104 0. 050 0. 850 1.407 &.0500 1.04 8.
108 . 050 4.050 1.907 G. 0500 1.04 a.
i ; . . : H R . 1o 0,050 0,050 1.07 0. 0500 1.04 a.
120 0,050 0.050 1.07 G. 0500 1.04 8.
2001 2002 2003 2004 2008 2008 2007 2008 136 o a0 0 650 1 o7 o 0560 164 by
146 0. 050 0. 050 1.07 . G500 1.04 &,
150 0,050 . 050 1.07 . 0500 1.04 8.
160 0. 052 . 050 1.07 0.0500 1.04 B.
202 0.050 0.050 1.07 . 0500 1.04 &.
204 . 050 0,050 1.07 0. 0500 1.04 &,
206 G050 0,050 1.07 0. 6500 1.04 8.
208 0.050 3. 050 1.07 0. 0580 1.04 g,
212 0,050 0. 050 1.07 . 0500 1.04 g,
214 O, 056 0. 050 1.067 0. 0500 1.04 8.
216 0. 050 8. 050 1.07 0. 0500 1.04 g
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Rates & adjust DO threshold to 9

25,000 Y T T T T T T
~~~~~~~~~ Chserved Flow sl 07195430
20,000 | e [ty frugrage Flow st ROHB20 4
18,000 [ =
10,000 - =
5,000 || | M 3
o un i L N le [ [P Wt T YT L i
10 H T T T H H i T
kd heerved Totsl N Cor ration - Binos River st USCS 07195430

gL & O‘bsewed Total N Concerdration - Binois River st ARBS (ANRC) §

—— Dialty Total M Concentration st ACHE30

Taotal Nitrogen (mg/)

VNINASSIA 904 LON ‘LAVId

NUT-NITDENIT H
ER ORCHRES  KTAMZO KNO220 TONIT  KNO320 TCDEN d DENOXT

ERE g LR fhr Fhe Jhr ] g/

100 0. 350 . 050 1.07 0.0500 1,04 g

101 0,050 0,050 1.07 0. 0500 1.8 g

10z 0. 050 0. 050 1.47 0.0500 1.48 3

104 0. 050 0,050 1.07 0, 0500 1.04 4

108 0.050 0.050 1.07 0.0500 1. &

4 . 4 4 s . L s 110 0,050 0.050 1.97 4. 0500 1.04 9
2001 20062 2003 2004 2008 2008 2007 2008 2008 120 0. 050 0.050 1.07 0. 0500 1.04 9
130 4.050 0. 050 1.07 0. 0500 1,04 9

140 0,050 0.050 1.07 2. 0500 1.04 9

150 0,050 0.050 1.07 0, 0500 1.04 4

160 0,050 0.05%0 1.07 0, G500 1.04 2

202 0,050 0.050 1.07 0. 0500 1.04 &

204 0.050 0.050 1.07 0, 0500 1.04 g

206 0,050 0,050 1.7 0, 0500 1.04 g

208 0, 050 0,050 1.07 0. 0500 1.04 G

pa ¥ 0,050 0,050 1.07 0. 0500 1.04 g

214 G, 050 0,050 1.47 0. 0500 1.04 G

216 0. 350 0.050 1.07 G, 0500 1.0 9.

4
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Adjusted Rates and
DO Threshold for
630, 2005-2006




Initial 2005-2006
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Adjust rates, 2005-2006
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Rates & adjust DO threshold to 7,
2005-2006
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Only adjust DO threshold to 7.5
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Rates & adjust DO threshold to 7.5
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Rates & adjust DO threshold to 8,
2005-2006
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Rates & adjust DO threshold to 9,
2005-2006
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Adjusted Rates and
DO Threshold for 870
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Initial TN @ 870
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Adjust all denitrification rates
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Rates & adjust DO threshold to 7
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Only adjust DO threshold to 7.5
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Rates & adjust DO threshold to 7.5

40,000

e Ofiserved Flow e 07196500 ' ' ‘ ’ ’ '
30,000 - e, Dally Average Flow stRCHETD ]
20,000 - E 3
10,000 - J k ‘A { .
o ﬂL. b ,i L L ,.J & H .L b riu »KJ}\«
10 T 7 T T T T T T
Total M Cor ion - inols River at USGSE 07196500
e — ted Dially Average Total M Concentration st RCHETO
8 -
7 -

L]

Taotal Nitrogen (mg/)
o

-
i
&

NOILLVNINHSSIA Y04 LON LAVId

ED_002032_00007557-00036



Rates & adjust DO threshold to 8
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Rates & adjust DO threshold to 9
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Adjusted Rates and
DO Threshold for
870, 2005-2006




Initial 2005-2006
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Adjust KNXy rates and DO threshold

to 7, 2005-20006
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Only adjust DO threshold to 7.5
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Rates & adjust DO threshold to 7.5
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Adjust KNXy rates and DO threshold
to 8, 2005-2006
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Adjust KNXy rates and DO threshold
to 9, 2005-2006
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Associated RMSEs

0.0500 1.058358 1.221975 1.636839
0.0500 1.035425 1.016268 1.29872
0.0010 . 1.056685 1.224317 1.618494
0.0010 8 1.053502 1.210187

0.0500 8

0.050 0.0500 9 1.255832 0.989524 0.788229
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Highlighted values are recommended for use in the calibrated model
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